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A B S T R A C T
Objective: To eva luate  the effect o f tenacu lum  usage 
during  em bryo  tra n s fe r, on p re g n a n cy  ra tes of 
in tracytop lasm lc sperm  Injection (ICSI) cycles.
Methods: T h irty -e igh t ICSI cases in w hich cervix uteri 
w ere held w ith tenacu lum  during em bryo transfe r w ere 
com pared to 76 cases in w hich em bryo trans fe r was 
perform ed easily by a transfe r catheter.
Results: Both g roups w ere  com parable  fo r fem ale  
age, e tio logy of in fertility, and num ber of em bryos 
transferred. S ixteen of the th irty-e igh t w om en (42.1% ) 
in the fo rm er group becam e (3-hCG test positive; 
however, only 14 cases (36.8% ) progressed to clin ical 
pregnancy. In the latter group, 30 of the 76 cases 
(39.5% ) were (3-hCG test positive, and 25 cases 
(32.9% ) turned into c lin ica l pregnancy. There w as no 
s ign ificant d iffe rence am ong the b iochem ica l or c lin ical 
pregnancy rates of the tw o groups (p>0.05).
Conclusion: In com parison o f the two groups w ith 
s im ilar characteris tics, ho ld ing the cervix uteri w ith 
tenaculum  during em bryo transfer, a procedure  that 
m igh t induce  p ro s ta g la n d in  sec re tion  and cause  
m in im al b leed ing , d id  not c re a te  a s ig n ifica n t 
d ifference betw een the p regnancy rates of the two 
groups. There fore , correcting the position of the cervix 
and the uterus during  em bryo transfer, by ho ld ing w ith 
an instrum ent may be advisable instead of a hard and 
long transfe r by only using the  transfe r catheter.
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I N T R O D U C T I O N
Em bryo transfe r is one o f the m ost critica l stages of an 
in tracytop lasm ic sperm  in jection (ICSI) cycle, thus it
has been tho rough ly  ana lyzed by m any authors. The 
m ost com m on param eters  investigated  and found to 
be in fluencing the  p regnancy rates are the num ber of 
em bryos to  be transfe rred , the  route  of transfer, 
loca tion  o f trans fe r, and m u ltip le  trans fe rs  (1-5). 
D ifficu lt em bryo trans fe r is a lead ing cause  of m ultip le  
transfe rs fo r re ta ined em bryos in the transfe r 
ca the te r (4).
Th is study has been des igned  to  investigate  the 
e ffect o f tenacu lum  app lica tion  fo r traction  of the 
cervix, on the pregnancy rate o f ICSI cycles. W e have 
found tha t stra igh ten ing  the u terocerv ica l angle by 
traction  of the cerv ix  perm its  eas ie r trans fe r in som e 
cases and has no de le te rious  e ffect on the  p regnancy 
rate.
M A T E R I A L S  A N D  M E T H O D S
O ne hundred and fourteen  consecu tive  ICSI cases 
be low  the age of 40 years w ho have undergone 
em bryo trans fe r be tw een Ju ly  1997 and S eptem ber 
1997 in the  In te rna tiona l H osp ita l IVF un it w ere 
included in the study. Four cases w here  cervical 
d ila ta tion  had to be perfo rm ed w ere  excluded  from  the 
study.
A ll p a tie n ts  re ce ived  a g o n a d o tro p in  re leas ing  
horm one agon is t (G nRH a) e ithe r as a long or as a 
fla re-up protocol. Fo llic le  deve lopm en t w as stim ulated 
using LH + FSH, pure FSH or a com bina tion  of both. 
Ten thousand IU of hCG (P regnyl, O rganon) was 
adm in is te red  w hen the  lead ing fo llic le  reached at least 
18 mm in m ean d ia m e te r and serum  E2 levels 
exceeded 1000 pg/m l.
O ocyte  asp ira tions w ere  perform ed transvag ina lly  
35-36 hours a fte r hCG  in jection. Retrieved 
oocytes w ere  m icro in jected 4 hours a fte r the  co llection 
tim e.
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ICSI cycles and embryo transfer technique
All em bryos w ere  observed da ily  and scored accord ing 
to the fo llow ing system : Em bryo score consists o f two 
com ponen ts ; num ber o f b las tom ers  m u ltip lied  by 
grade of b lastom eres. G rading is done in four groups. 
G rade 1 em bryos are w ithou t fragm ents and w ith even 
b lastom eres; they rece ive  a score of 4 fo r grading. 
G rade 2 em bryos have a fragm enta tion  or uneven 
b lastom are rate of up to  10%, score  3. G rade 3 and 4 
em bryos carry  10-50%  and >50%  fragm enta tion  with 
scores of 2 and 1, respective ly . Day 2 em bryos contain 
4 and day 3 em bryos conta in  8 b lastom eres, optim ally. 
To m ake the day 2 and day 3 transfers com parable, 
the em bryo score  of an ind iv idual em bryo Is given as 
the  percentage of tha t day's optim um  em bryo score. 
For exam ple  a g rade 2 em bryo w ith 8 b lastom eres on 
day 3 rece ives a score of (3x8) 24 w hich w hen divided 
by the optim um  score  (32) g ives 75%. M ean em bryo 
score  Is ca lcu la ted  as the  m ean of all em bryos 
transferred.
Up to four em bryos w ere  rep laced after 48 to  72 hours 
of oocyte  co llection . The outer sheath of a soft em bryo 
transfe r ca the te r w as placed Into the cervica l canal, 
the tip being flush w ith the Internal cervica l os. In case 
of d ifficu lty , the cerv ix  was held w ith a tenacu lum  very 
gently  and the uterus w as pu lled fo rw ard  to stra ighten 
the  uterocerv ica l angle. W hen th is  procedure  also 
fa iled a harder trans fe r ca the te r was used. As soon as 
the  ou ther sheath w as in place, the  inner p iece w ith the 
em bryos w as brough t by the  em bryolog ist, and the 
transfe r w as perform ed to a location of 1 cm. before 
the  u terine fundus, a d is tance  m easured previously.
The luteal phase w as supported w ith in jections of 
p rogesterone in oil (50 mg IM daily). P regnancy test 
w as perform ed on the  13th day after em bryo transfer 
by m easu ring  th e  b lood  (3-hCG leve l. A c lin ica l 
p regnancy w as de fined  by observation  of a gestational 
sac and a feta l heart beat.
S ta tis tica l a n a lys is  w as p e rfo rm ed  by tw o-ta iled  
Independent S tudent's t-test fo r num erical values, and 
Chi-square test w ith Pearson coeffic ien t was used for 
non-param etrlc values.
R E S U L T S
In seventy-six of the 114 cases, em bryo transfer was 
perform ed easily by a soft ca theter (G roup A). Among 
the rem ain ing 38 cases (G roup B) w here  the soft 
catheter did not pass through the internal cervical os, 
traction of the cervix by a tenaculum  provided a 
sm ooth transfer in 22 cases; however, in 16 cases a 
harder ca theter along w ith tenaculum  usage was 
necessary to perform  the transfer.
G roups A and B w ere com parable  for mean age, 31.7 
years and 32.5 years, respective ly (Table I). Mean 
num ber of em bryos transferred In both groups were
3.1 per transfe r (Table I). M ean em bryo scores were 
also com parable  81.3 ± 15.7%  and 78.4±13.8%  for 
groups A and B, respectively.
E tio lo g y -o f in fertility  was dom inated by male factor 
85 .5%  in group A and 76.3%  in group B. O ther factors 
w ere  also d istributed s im ilarly in both groups (Table II).
C om parison  of e ith e r b iochem ica l (on ly (5-hCG 
positive, no gestational sac) or clin ical (fetal cardiac 
activ ity present) pregnancy rates w ere sta tistically not 
s ign ificant (p>0.05) (Table III).
W ith in group B, a lthough sta tistica lly not s ignificant 
because  of sm a ll num ber o f cases, a m arked 
d ifference was observed betw een the pregnancy rates 
of cases w here a soft catheter or a hard catheter was 
used (p>0.05) (Table IV).
Table I. Comparison of mean age, mean number and grade of embryos transferred between group A (embryo transfer without tenaculum usage) 
and group B (embryo transfer with tenaculum usage). SD: standard deviation. N.S.: not significant (p>=0.05).
Variable Group Mean ±SD Min. Max. p value
Age A 31.7 4.6 21 39 N.S.
B 32.5 4.9 22 39
ET A 3.1 1.1 1 4 N.S.
B 3.1 1.0 1 4
Embryo A 81.3% 15.7% 40.6% 100.0% N.S.
Score B 78.4% 13.8% 43.8% 100.0%
Table II. Distribution of etiology in group A (embryo 
transfer without tenaculum usage) and group B 
(embryo transfer with tenaculum usage) patients.
Etiology Group A (%) Group B (%)
Male 65 (85.5) 29 (76.3)
Tubal 6 (7.9) 5 (13.2)
Anovulation 3 (3.9) 1 (2.6)
Other 2 (2.7) 3 (7.9)
Table III. Comparison of biochemical (only (3-hCG positive, no gestational sac) 
and clinical (fetal cardiac activity present) pregnancy rates between 
group A (embryo transfer without tenaculum usage) and group B 
(embryo transfer with tenaculum usage) (p>=0.05).
Pregnancy Group A (%) Group B (%)
Not pregnant 46 (60.5) 22 (57.9)
Biochemical pregnancy 5 (6.6) 2(5.3)
Clinical pregnancy 25 (32.9) 14 (36.8)
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Table IV. Biochemical (only (3-hCG positive, no gestational sac) and 
clinical (fetal cardiac activity present) pregnancy rates within 
group B (embryo transfer with tenaculum usage) comparing 
soft and hard catheter usage (p>=0.05).
Pregnancy Soft catheter (%) Hard catheter (%)
Not pregnant 10 (45.5) 12(75.0)
Biochemical pregnancy 1 (4.5) 1 (6.3)
Clinical pregnancy 11 (50.0) 3(18.8)
DISCUSSION
Since fertiliza tion  and cleavage rates have im proved 
by recent deve lopm ents in the em bryo logy laboratory, 
im p lan ta tion  has becom e  the  lim itin g  fa c to r fo r 
p regnancy  ra tes  rem a in ing  s till a round  30 -40% . 
A lthough our know ledge  is ve ry  restric ted  about 
im plantation, em bryo transfe r is a procedure  shown to 
be effective in im plantation rate (5). Therefore, w e may 
im prove our p regnancy rates by perform ing adequate 
em bryo trans fe r techn iques.
D ifficu lt e m bryo  tra n s fe rs  have  been show n to 
decrease p regnancy rates and also cause retention of 
em bryos  w ith in  the  c a th e te r lead ing  to  m u ltip le  
transfers (4,5). Nabi e t al., have sta ted presence of 
m ucus or blood on the  transfe r ca theter a fte r the 
procedure and d ifficu lty  in passing the internal cervica l 
os, as the m ain factors for reta ined em bryos. They 
have found no s ign ifican t d iffe rence betw een the 
pregnancy rates of s ingle transfe r cases and m ultip le 
transfe r cases, 24.7%  and 23.2%  respective ly (4). In 
contrast, V iscer e t al., have found the pregnancy rate 
o f im m ed ia te  re tra n s fe r cases  as low  as 3 .0%  
com pared to the  20.3%  of s ing le  transfe r cases and 
10.5%  of re transfer cases a fte r 24 hours (5).
W e have applied traction on the cervix by gently 
holding w ith a tenacu lum  a fte r fa ilure of passage 
through the internal cervica l os by a soft ca the te r and 
m anipu lation of speculum . As shown by Johnson et al., 
a lim ited traction fo rce  on the cervix decreases the 
uterocervical angle from  75° to 10°, w hich in turn 
provides a stra ight route fo r the ca the te r (6). A lthough 
o ther m ethods such as d ila ta tion  be fo rehand by 
lam inaria  or filling  the  b ladde r to s tra igh ten  the  
anteverted uteri have been tried, these resulted e ither 
in reduced p regnancy rates or fu rther d ifficu lt transfers 
(7-9).
In our cases, the  overa ll p regnancy rate of the 
tenaculum  group (42.1% ) w as slightly h igher than the 
contro l roup (39.5% ) w ithou t a sta tis tica lly  s ign ificant 
d iffe rence . T hese  c o m p a ra b le  resu lts  show  tha t 
ne ither the chem ica l stim uli nor the m inim al b leeding
that m ight be created by ho ld ing of the cervix im pairs 
the im plantation procedure .
H owever, a m arked d iffe rence  w as observed betw een 
the overall p regnancy ra tes of the  so ft (54.5% ) and 
hard ca the te r (25.1% ) cases am ong the tenaculum  
group. S ince the num ber o f cases w as lim ited in this 
group, a fu rthe r s tudy is necessary  to  investigate  the 
real e ffects of d iffe ren t ca theters.
App ly ing  traction  on the cerv ix  by a tenacu lum  during 
em bryo transfer, in cases w here  passage through the 
internal cervica l os has fa iled  by a soft catheter, a ids in 
p e rfo rm in g  th e  tra n s fe r w ith o u t d e te r io ra tin g  
p re g n a n cy  ra tes. In ad d ition , by d e c re a s in g  the 
frequency of m ultip le  trans fe rs  fo r re ta ined em bryos, 
patien t frustra tion  and reduced pregnancy rates are 
a lso prevented.
REFERENCES
1. Hu Y, M axson  (T'5, H o ffm a n  Dl, e t al. M ax im iz ing  
p re g n a n cy  ra tes  a n d  lim it in g  h ig h e r-o rd e r m u ltip le  
co n ce p tio n s  b y  d e te rm in in g  th e  o p t im a l n u m b e r o f  
e m b ryo s  to  tra n s fe r  b ased  on  qua lity . F é rtil S te rii 
1 9 9 8 ;6 9 :6 5 0 -6 5 7 .
2. G rou tz  A, Lessing JB, W o lf Y, A zem  F, Yovel I, A m it
4. C om parison  o f  tra n s m y o m e tr ia i a n d  tran sce rv ica l 
e m b ryo  tra n s fe r  in  p a tie n ts  w ith  p re v io u s ly  fa ile d  in  
v itro  fe r t il iz a tio n -e m b ry o  tra n s fe r  cyc les  a n d /o r  
ce rv ica l s tenos is . F é rtil S te r ii 19 9 7 ;6 7 :1073-1076 .
3. Yovich JL, T u rn e r SR, M u rp h y  AJ. E m bryo  tra n s fe r  
te c h n iq u e  as a cause  o f  e c to p ic  p regn a n c ie s  in  in  
v itro  fe rt iliz a tio n . F é rtil S te r ii 1 9 8 5 ;4 4 :3 1 8 -3 2 1 .
4. ñ a b i A, A w onuga  A, B irch  H, B a rlo w  S, S tew art B. 
M u ltip le  a tte m p ts  a t e m b ry o  tran s fe r: does th is  
a ffe c t in  v itro  fe rt il iz a tio n  tre a tm e n t o u tc o m e ?  H um  
R eprod  1 9 9 7 ,1 2 :1 1 8 8 -1  190.
5. V isser DS, F ou rie  FL, K ru g e r HF. M u ltip le  a tte m p ts  a t 
e m b ryo  tran s fe r: e ffe c t on  p re g n a n cy  o u tc o m e  in  an 
in  v itro  fe rt il iz a tio n  a n d  e m b ry o  tra n s fe r  p rog ram . J  
A ssis t R eprod  G enet 19 9 3 ; 10 :37 -43 .
6. Jo h n so n  H, B ro m h a m  DR. E ffe c t o f  ce rv ica l tra c tio n  
w ith  a te n a c u lu m  on  th e  u te ro c e rv ic a l angle. B r J  
O bste t G ynaeco l 1 9 9 1 ;9 8 :3 0 9 -3 1 2 .
7. G rou tz  A, Lessing  JB, W o lf Y, Y ove l I, A zem  F, A m it  
A. C e rv ic a l d ila ta t io n  d u r in g  o v u m  p ic k -u p  in  
p a tie n ts  w ith  ce rv ica l s te n os is : e ffe c t on  p re g n a n cy  
o u tc o m e  in  an in  v itro  fe rt iliz a tio n -e m b ry o  tra n s fe r  
p rog ram . F é rtil S te rii 1 9 9 7 ;6 7 :9 0 9 -9 1 1 .
8. G la ts te in  1Z, Pang SC, M cShane PM. S uccess fu l 
p re g n a n c ie s  w ith  th e  use o f  la m in a r ia  te n ts  b e fo re  
e m b ryo  tra n s fe r  fo r  re fra c to ry  c e rv ic a l s tenos is . 
F é rtil S te r ii 1997 ; 6 7 :1 17 2 -1 1  74.
9. M itch e ll JD, W ardle PG, F os te r PA, H u ll MG. E ffec t o f  
b la d d e r f i l l in g  o n  e m b ry o  trans fe r. J  In V itro  F ed  
E m bryo  T ransfe r 1 9 8 9 ;6 :2 6 3 -2 6 5 .
182
